New highly sensitive and accurate lyophilized real-time RT-PCR tests for early detection of avian influenza.
New lyophilized real-time reverse transcription (RT)-PCR avian influenza detection assays were designed and tested. The M-gene assay detects all avian influenza virus (AIV) subtypes, and the H5 and H7 specific assays can discriminate the AIV subtypes H5 and H7 of Eurasian origin. The assays are formulated in a lyophilized bead format containing an internal positive control to monitor inhibitors in the reaction. Fifty-six AIV cultured isolates covering all 16 hemagglutinin types and 44 positive swabs from an outbreak of AIV in turkeys (H5N1 highly pathogenic avian influenza) were used to determine analytical performance and diagnostic sensitivity of these veterinary assays. The lyophilized real-time RT-PCR assays were demonstrated to be more sensitive than the wet assays, being able to detect down to 4 to 16 molecules of synthetic target RNA compared to 16 to 80 molecules for the corresponding wet assays. The diagnostic sensitivity of the lyophilized M-gene assay was determined to be 97.7% (43/44), whereas concurrent testing of these samples with the wet assay was only 86.3% sensitive (38/44). Using a panel of 19 noninfluenza respiratory and enteric pathogens, the analytical specificity of the M-gene assay was shown to be 100%. High diagnostic specificity of the assays was also confirmed by testing 496 negative swab samples from a combination of wild bird species and poultry.